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(54) Homopolar dynamoelectric machine. 

(§7) A homopolar dynamoelectric machine com- 
prises a solenoid coil for generating a magnetic 
field, having a cavity formed around an axis 
thereof. A rotating shaft, which constitutes a 
rotor, is rotatably provided in the cavity about 
the axis. A circular plate, which also constitutes 
the rotor, is integrally fixed on the shaft. A 
rotating body is rotatably supported by the plate 
about an axis of the shaft. A first electric current 
path, through which an electric current can 
pass from a proximal portion to a distal portion 
of the rotor, is integrally provided in, for 
example, the plate. A second electric current 
path, through which an electric current can 
pass from a distal portion to a proximal portion 
of the rotor, is integrally provided in the rotating 
body. The first and second paths are electrically 
connected in series, and are adapted to be 
electrically connected to a power supply in 
order to supply a direct current to these paths. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a homopolar dy- 
namoelectric machine. 

2. Description of the Related Art 

In a known homopolar dynamoelectric machine, 
the dynamoelectric machine is provided with a sole- 
noid coil for excitation, having a cylindrical cavity 
formed around an axis thereof; and a rotor, located 
within the cavity, rotatable about the axis of the coil. 
The dynamoelectric machine is further provided with 
a first electric current path extending from a proximal 
portion to a distal portion of the rotor; and a second 
electric current path extending from a distal portion to 
a proximal portion of the rotor. The second path is 
connected to the first path in series (see Japanese 
Unexamined Patent Publication No. 49-129103). In 
this dynamoelectric machine, on a surface which de- 
fines the cavity, that is, for example, an inner surface 
of the coil holder for holding the solenoid coil, there 
is fixed a stationary member extending radially in- 
wardly from the inner surface. The first path may be 
formed in the rotor, and the second may be formed in 
the stationary member. 

On the distal end of the stationary member, a 
nozzle for injecting an electroconductive liquid toward 
the distal end of the first path is provided, and an elec- 
trical connection between the distal ends of the first 
and second paths is thereby obtained. However, 
when the distance between the rotor and the station- 
ary member becomes smaller than suitable, an unde- 
sirable contact between the rotor and the stationary 
member may occur. On the other hand, when the dis- 
tance is larger than suitable, it is difficult to ensure an 
electrical connection between the first and second 
paths at their distal ends. Therefore, in the dynamo- 
electric machine described above, an accurate loca- 
tion of the rotor and the stationary member is re- 
quired. The rotor and the stationary member, how- 
ever, are located in the cavity of the solenoid coil, 
which cavity is relatively small, and thus it is difficult 
to locate these elements in the inner space accurately 
so as to make the distance between the rotor and the 
stationary member suitable. As a result, an assembly 
of the homopolar dynamoelectric machine is difficult, 
and it is difficult to ensure an electrical good connec- 
tion between the first and second paths. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
homopolar dynamoelectric machine capable of being 
easily assembled, while ensuring an electrical good 
connection between the first and second paths. 



The present invention provides a homopolar dy- 
namoelectric machine comprising: a solenoid coil for 
excitation, having a cylindrical cavity formed around 
an axis thereof; a rotor, provided in the cavity, rotat- 

5 able about the axis of the coil, having a proximal por- 
tion and a distal portion; a rotating body, rotatably 
supported by the rotor about an axis of the rotor, the 
rotatable body extending from the proximal portion to 
the distal portion of the rotor; a first electric current 

10 path extending from the proximal portion to the distal 
portion of the rotor, through which an electric current 
passes from the proximal portion to the distal portion 
of the rotor; and a second electric current path ex- 
tending from the distal portion to the proximal portion 

15 of the rotor, through which an electric current passes 
from the distal portion to the proximal portion of the 
rotor, the second path being electrically connected in 
series with the first path, and the first and second 
paths being adapted to be electrically connected to a 

20 power supply in order to supply a direct current to 
these paths; wherein the rotor comprises one of the 
first and second paths, and the rotating body compris- 
es the other of the first and second paths. 

The present invention may be more fully under- 

25 stood from the description of preferred embodiments 
of the invention, as set forth below, together with the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 

Fig. 1 is a cross-sectional side view of a homopo- 
lar dynamoelectric machine according to a first 
embodiment of the present invention; 
Fig. 2 is a cross-sectional view of a rotor, taken 
along the line II— 1 1 in Fig. 1; 
Fig. 3 is a view schematically illustrating an op- 
eration of the dynamoelectric machine shown in 
Fig. 1; 

Fig. 4 is a cross-sectional view of the rotor, as 
shown in Fig. 2, schematically illustrating an op- 
eration of the dynamoelectric machine shown in 
Fig. 1; 

Fig. 5 is a cross-sectional side view of a homopo- 
lar dynamoelectric machine according to a sec- 
ond embodiment of the present invention; 
Fig. 6 is a cross-sectional view of a rotor, taken 
along the line VI-VI in Fig. 6; 
Fig. 7 is a sectional view of a rotor, as shown in 
Fig. 6, schematically illustrating an operation of 
the dynamoelectric machine shown in Fig. 5; 
Fig. 8 is a cross-sectional side view of a homopo- 
lar dynamoelectric machine according to a third 
embodiment of the present invention; 
Fig. 9 is a cross-sectional view of a rotor, taken 
along the line IX- IX in Fig. 8; 
Fig. 10 is a view schematically illustrating an op- 
eration of the dynamoelectric machine shown in 
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Fig. 8; and 

Fig. 11 is a partial perspective view of a rotor, 
schematically illustrating an operation of the dy- 
namoelectric machine shown in Fig. 8. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the embodiments described below, a homopo- 
lardynamoelectric machine 1 according to the pres- 
ent invention is used as a homopolar motor. Alterna- 
tively, the dyn amoele ctric machine may be u sed as a 
hcjrtojg^lar^ar^ ~" ~~ 

Fig. 1 shows a cross-sectional side view of a 
homopolar motor 1 according to a first embodiment of 
the present invention. Referring to Fig. 1 , the refer- 
ence numeral 2 designates a coil holder, and 3 des- 
ignates a coil compartment in the form of annular cav- 
ity defined in the coil holder 2; 4 designates a sole- 
noid coil arranged in the coil compartment 3, 5 des- 
ignates side walls fixed on the respective side of the 
coil holder 2, and formed of an insulating material, 
and 6 designates a cavity, defined by the inner sur- 
face of the coil holder 2, around an axis K-K of the coil 
4. fn this embodiment, the solenoid coil 4 is a super- 
conducting coil, and thus, to maintain the supercon- 
ductivity of the coil 4, thej^ojk^ojnn^^ 
wi th a liquid helium, for ex ample. The coil 4 is supplied 
with electric power from a dc power supply 4a. 

As shown in Fig. 1 , a rotating shaft 7 is arranged 
on the axis K-K within the cavity 6. The shaft 7 is sup- 
ported rotatably about the axis K-K, by bearings pro- 
vided in the side walls 5, and thus the axis of the shaft 
7 conforms to that of the coil K-K, in this embodiment. 
On the shaft 7, within the cavity 6, generally circular 
plates 8 and 9, which extend in the radial direction 
from the shaft 7, are integrally provided. In this em- 
bodiment, the shaft 7 and the plates 8 and 9 consti- 
tute a rotor, and are formed of an insulating material, 
such as resin. Further, the__shaft 7 is adap ted to be 
cj>nnejctedJo^ mac h' n JS&oT 
shown), and thus can act as an output shafFof the mo- 
tor 1."" 

As shown in Figs. 1 and 2, the plate 8 is provided 
with a rotating body 10. In this embodiment, the rotat- 
ing body 1 0 comprises a plurality of rotating members 
10a, each of which is a generally circular plate. The 
rotating members 10a are supported by an annular 
proximal support 11 and an annular distal support 12. 
The proximal support 11 is integrally fixed to the prox- 
imal portion of the plate 8, and the distal support 12 
is integrally fixed to the distal portion of the plate 8. 
Therefore, the rotating members 10a are supported 
by the plate 8. Further, the rotating members 10a are 
guided by the supports 11 and 12, and thereby these 
members 10a can rotate about the axis K-K, relative 
to the plate 8, while contacting the supports 11 and 
12. 



In the same manner, the plate 9 is provided with 
a rotating body 13. The rotating body 1 3 comprises a 
plurality of rotating members 13a, each of which is a 
generally circular plate. The rotating bodies 13 are 

5 supported by an annular proximal support 14, and an 
annular distal support 1 5. The support 14 is integrally 
fixed to a proximal portion of the plate 9, and the sup- 
port 1 5 is integrally fixed to a distal portion of the plate 
9. Therefore, the rotating members 1 3a are supported 

10 by the plate 9. Further, the rotating members 1 3a are 
guided by the supports 14 and 15, and thereby these 
members 13a can rotate about the axis K-K, relative 
to the plate 9, while contacting the supports 14 and 
15. The rotating members 10a and 13a, and the sup- 

15 ports 11 , 12, 14 and 15 are formed of an elect rocon- 
ductive material, such as a beryllium-copper alloy. 

The circular plate 8 is integrally provided with an 
electric current path 16 extending from a proximal 
portion to a distal portion thereof. The distal end of the 

20 path 1 6 is electrically connected to the support 1 2, via 
an axially extending path 16a parallel to the axis K-K. 
The support 12 is electrically connected to the rotat- 
ing members 10a by contact therewith, and, in turn, 
the rotating members 10a is electrically connected to 

25 the support 11 by contact therewith. In this embodi- 
ment, the path 16 constitutes a first electric current 
path, through which an electric current passes from 
a proximal portion to a distal portion of the rotor, and 
the rotating body 10 constitutes a second electric cur- 

30 rent path, through which an electric current passes 
from the distal portion to the proximal portion of the 
rotor. Further, as shown, the first and second paths 16 
and 10a are connected, in series, at the distal portion 
of the rotor. 

35 In the same manner, the circular plate 9 is inte- 

grally provided with an electric current path 17 ex- 
tending from a proximal portion to a distal portion 
thereof. The distal end of the path 17 is electrically 
connected to the support 15, via an axially extending 

40 path 17a parallel to the axis K-K. The support 15 is 
electrically connected to the rotating members 13a by 
contact therewith. The rotating members 13a is also 
electrically connected to the support 14 by contact 
therewith. The paths 17 and 13a are electrically con- 

45 nected, in series, at the distal portion of the rotor. 

The path 17 constitutes another first electric cur- 
rent path, and the rotating body 13 constitutes an- 
other second electric current path, and thus, in this 
embodiment, two pairs of the first and second paths 

so are provided. Further, in the embodiment shown, sup- 
ports 11, 12, 14 and 15 also constitute the rotor. 

In this embodiment, the first and second paths 
extend substantially perpendicular to the axis K-K. 
As shown in Fig. 1 , the proximal end of the elec- 

55 trie current path 16 of the plate 8 is electrically con- 
nected to an axially extending path 18. The support 11 
of the plate 8 is electrically connected to the proximal 
end of the path 17 of the plate 9 by an axially extend- 
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ing path 18a, and thus the pair of paths 16 and 10 pro- 
vided in the plate 8, and the pair of paths 17 and 13 
provided in the plate 9 are connected in series. The 
support 14 of the plate 9 is electrically connected to 
an axially extending path 19. These paths 18, 18a, 5 
and 19 are integrally attached to the shaft 7 and ex- 
tend parallel to the axis K-K. The axially extending 
paths 18 and 19 extend outside of the cavity 6, and 
electrically connected to respective slip-rings 20 and 
21 , provided on the shaft 7 outside of the cavity 6. 10 

A collecting brush 22 is electrically connected to 
the positive side of a dc power supply 22a and always 
engages with the slip-ring 20. Thus the electric con- 
nection between the positive side of the power supply 
22a and the path 1 8 is always ensured, even when the 15 
shaft 7 is rotating. On the other hand, a collecting 
brush 23 is electrically connected to the negative side 
of the power supply 22a and always engages with the 
slip-ring 21 . Thus the electric connection between the 
negative side of the power supply 22a and the path 20 
1 8 is always ensured. In this embodiment, each of the 
paths 1 6, 1 6a, 1 7, 1 7a, 1 8, 1 8a, 1 9 is formed by a tape 
or a strip of copper foil. Alternatively, these paths may 
be formed of, for example, a wire or a galvanized layer 
of a good elect reconduct ive material, such as copper, 25 
aluminum, or the like. 

Referring now to Figs. 3 and 4, the operation of 
the motor 1 shown in Fig. 1 is described. 

When a direct current is supplied to the solenoid 
coil 4, a magnetic field H, substantially parallel to the 30 
axis K-K as shown in Fig. 3, is generated within the 
cavity 6 of the coil 4. In this state, by supplying a direct 
current to the paths 1 6 and 1 7, and to the rotating bod- 
ies 10 and 13, the electric current i passes through the 
paths 16 and 17 from the proximal end to the distal 35 
end thereof. This current i passes through the mag- 
netic field H, and generates Lorentz forces F in the 
circumferential direction of the plates 8 and 9 (that is, 
in Fig. 3, perpendicular to the paper, and from the 
front to the back of the paper) in the paths 1 6 and 17. 40 
On the other hand, at the same time, the current i 
passes through the rotating bodies 10 and 13 from 
the distal end to the proximal end thereof. The current 
i in the rotating bodies 10 and 13 passes through the 
magnetic field H and generates Lorentz forces F' in 45 
the circumferential direction of the plates 8 and 9. The 
direction of the Lorentz force F' is, however, opposite 
to that of the force F (that is, in Fig. 3, perpendicular 
to the paper, and from the back to the front of the pa- 
per). 50 

The forces F cause the plates 8 and 9 rotate about 
the axis K-K. On the other hand, the forces F' cause 
the corresponding bodies 10 and 13 rotate about the 
axis K-K, in the opposite direction to that of the plates 
8 and 9. 55 

If the rotating bodies 10 and 13 are fixed to the 
plate 8 and 9, the Lorentz forces F and F' are can- 
celed each other, and thus the shaft 7 does not rotate. 
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However, in this embodiment, the rotating bodies 
1 0 and 1 3 are not fixed to the corresponding plates 8 
and 9, i.e., the bodies 10 and 13 are able to rotate 
about the axis K-K, underthe influence of the Lorentz 
forces F', relative to the plates 8 and 9. Therefore, the 
shaft 7 is rotated about the axis K-K by the plates 8 
and 9 due to the Lorentz forces F acting thereon. 

The electric current passing through the axially 
extending paths 18, 16a, 18a, 17a, and 1 9 is substan- 
tially parallel to the magnetic field H, and thus the Lor- 
entz force generated on these paths is substantially 
zero. 

According to this embodiment, the rotating bod- 
ies 10 and 13, which constitute the second electric 
current path, are supported by the rotor. Therefore, a 
precise location of the rotating bodies 1 0 and 13 in the 
cavity 6 is not required, and thus the assembly of the 
motor 1 is easy, and the electrical connection be- 
tween the first and second paths is ensured. Further, 
even though two paths 16 and 1 7 is provided for gen- 
erating a rotating force of the shaft 7, only one pair of 
brushes 22 and 23 is required, and thus f rictional loss 
at the shaft 7 is reduced. Furthermore, the brushes 
22 and 23 can be arranged outside of the cavity 6, as 
shown, and, therefore, the volume of the space 6 can 
be made small. Accordingly, the entire motor 1 can be 
made smaller. 

Fig. 5 illustrates another embodiment of the pres- 
ent invention. In this embodiment, similar compo- 
nents are indicated with the same reference numerals 
as used in Fig. 1. Also, in this embodiment, the power 
supplies 4a and 22a illustrated in Fig. 1 are provided, 
but these supplies are not shown in Fig. 5. 

Referring now to Figs. 5 and 6, the plate 8 is pro- 
vided with the rotating body 10 and the plate 9 is pro- 
vided with the rotating body 13. In this embodiment, 
however, as shown in Figs. 5 and 6, the rotating body 
1 0, which constitutes a second path, comprises in- 
side balls 24, outside balls 25, and an annular ring 26 
inserted between these balls 24 and 25. The inside 
balls 24 are supported by the support 11 and the ring 
26, and the outside balls 25 are supported by the ring 
26 and the support 12. Accordingly, the balls 24 and 
25, and the ring 26 are rotatably supported by the 
plate 8 about the axis K-K. In this embodiment, the 
balls 24, the ring 26, and the balls 25 are aligned in a 
plane substantially perpendicular to the axis K-K. 

In the same manner, the rotating body 13, which 
also constitutes a second path, comprises inside 
balls 27, outside balls 28, and an annular ring 29 in- 
serted between these balls 27 and 28. The inside 
balls 27 are supported by the support 14 and the ring 
29, the outside balls 28 are supported by the ring 29 
and the support 15. Accordingly, balls 27 and 28, and 
the ring 29 are rotatably supported by the plate 9 
about the axis K-K. The balls 27, the ring 29, and the 
balls 28 are aligned in a plane substantially perpen- 
dicular to the axis K-K. Further, the balls 24, 25, 27, 
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and 28, and rings 26 and 29 are formed of an electro- 
conductive material such as a beryllium-copper alloy. 

Referring now to Fig. 7, the operation of the motor 
1 shown in Fig. 5 is described. 

When direct current is supplied to the solenoid 
coil 4, the magnetic field H, substantially parallel to 
the axis K-K, is generated within the cavity 6 of the 
coil 4, as shown in Fig. 3. By supplying direct current 
to the electric current paths 16 and 17, and to the ro- 
tating bodies 10 and 13, the electric current I passes 
through the paths 16 and 17, respectively, from the 
proximal end to the distal end thereof. This current i 
passes through the magnetic field H, and thus Lor- 
entz forces F directed in the circumferential direction 
of the plates 8 and 9 (that is, in Fig. 7, clockwise) act 
on the paths 16 and 17. These forces F are transfer- 
red to the plate 8 and 9, and thus the shaft 7 is rotated 
with the plates 8 and 9. 

On the other hand, at the same time, the current 
i passes through the rotating bodies 10 and 13 from 
the distal end to the proximal end thereof. The current 
i also passes through the magnetic field H, and thus 
Lorentz forces F directed in the circumferential direc- 
tion of the plates 8 and 9, are generated. The direc- 
tions of the Lorentz forces F* are, however, opposite 
to that of the forces F (that is, in Fig. 7, counter-clock- 
wise). 

The forces F cause the plate 8 and 9 rotate about 
the axis K-K. On the other hand, the forces F' cause 
the bodies 1 0 and 1 3 rotate about the axis K-K, in the 
opposite direction to that of the plates 8 and 9. 

In this embodiment, the rotating bodies 10 and 13 
are not integrally fixed to the corresponding plate 8 
and 9, i.e., these bodies 10 and 13 are able to rotate 
about the axis K-K under the influence of the Lorentz 
forces F, relative to the plates 8 and 9. Therefore, the 
shaft 7 can rotate, about the axis K-K, under the in- 
fluence of the Lorentz forces F acting on the plates 8 
and 9. 

Further, in this embodiment, while the shaft 7 ro- 
tates, the balls 24, 25, 27, and 28 may rotate about the 
respective axes thereof, as well as revolting about the 
axis K-K. Therefore, the frictional loss between the 
rotating bodies 1 0 and 1 3 and the corresponding sup- 
ports 11 and 14, and between the rotating bodies 10 
and 13 and the corresponding supports 12 and 15, is 
low. Accordingly, the output of the motor 1 is in- 
creased. The other structures and the operation of 
the motor 1 according to this embodiment are the 
same as those of the motor shown in Fig. 1, and thus 
any further description is omitted. 

Fig. 8 illustrates still another embodiment of the 
present invention. In this embodiment, similar compo- 
nents are indicated with the same reference numerals 
as used in Fig. 1 . Also, in this embodiment, the power 
supplies 4a and 22a illustrated in Fig. 1 are provided 
but are not shown in Fig. 8. 

Referring to Fig. 8, in the cavity 6, a cylindrical 



casing 30 is provided. The casing 30 accommodates 
the plates 8 and 9, and the shaft 7 passes through the 
casing 30. Further, the casing 30 is integrally fixed on 
the shaft 7, via annular seal members 34, which mem- 

5 bers are formed of an insulating material. Therefore, 
the casing 30 rotates with the shaft 7 about the axis 
K-K, and thus constitutes the rotor. In this embodi- 
ment, the casing 30 is formed of an insulating mate- 
rial, such as resin. Alternatively, the casing 30 may be 

10 formed of a steel provided with an insulating layer on 
the inside surface thereof. 

As shown in Fig. 8, between the plates 8 and 9 
and the casing 30, seal members 33 of an insulating 
material are inserted. Therefore, an annular, sealed 

15 space 31 is defined between the plates 8 and 9 and 
the casing 30. The sealed space 31 extends from the 
proximal portion to the distal portion of the rotor. Fur- 
ther, the sealed space 31 is filled with an electrocon- 
ductive liquid, and thus the space 31 contains an elec- 

20 troconductive liquid volume. The liquid in the space 
31 is, for example, a liquid metal, such as mercury, or 
ionic liquid, such as an aqueous sodium chloride sol- 
ution. Also, between the plate 9 and the side plate of 
the casing 30, an annular sealed space 32, similar to 

25 the space 31 , is defined and filled with an electrocon- 
ductive liquid. The sealed space 32 also forms an 
electroconductive liquid volume. Since, as described 
above, the casing 30 constitutes the rotor, the vol- 
umes 31 and 32 are supported by the rotor. 

30 As shown in Figs. 8 and 9, the electric current 

path 16, which extends from the proximal end to the 
distal end thereof, runs through the plate 8, in order 
to insulate it from the liquid in the volumes 31 and 32. 
The path 16 constitutes a first electric current path. 

35 The distal end of the path 1 6 is electrically connected 
to the distal portion of the volume 31, via the axially 
extending path 16a. The distal end, which is connect- 
ed to the volume 31 , of the axially extending path 16a 
extends outside of the plate 8, and is exposed to the 

40 volume 31 . Therefore, this end is in electrical contact 
with the liquid in the volume 31. in the embodiment 
shown, the liquid volume 31 constitutes a second 
electric current path, and thus the first and second 
paths 16 and 31 are connected in series. 

45 As in the same manner, the electric current path 

17 runs through the plate 9, in order to insulate it from 
the liquid in the volumes 31 and 32. The path 17 con- 
stitutes a first electric current path. The distal end of 
the path 17 is electrically connected to the distal por- 

50 tion of the liquid volume 32, via the axially extending 
path 17a. The distal end, which is connected to the 
volume 32, of the axially extending path 17a extends 
outside of the plate 9, and is exposed to the volume 
32. Therefore, this end is in electrical contact with the 

55 liquid in the volume 32. The volume 32 also consti- 
tutes a second electric current path, and thus the first 
and second paths 17 and 32 are connected in series. 
The proximal end of the path 16 is electrically 
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connected to the slip ring 20 ( via the socially extending 
path 1 8. The proximal end of the path 1 7 is electrically 
connected to the proximal portion of the liquid volume 
31 , via the axially extending path 18a. Therefore, the 
pair of the paths 16 and 31 , and the pair of the paths 
17 and 32 are connected in series. The proximal por- 
tion of the volume 32 is electrically connected to the 
slip ring 21 f via the axially extending path 19. 

Referring now to Figs. 1 0 and 11 , the operation of 
the motor 1 shown in Fig. 8 is described. 

When direct current is supplied to the solenoid 
coil 4, a magnetic field H, substantially parallel to the 
axis K-K as shown in Fig. 10, is generated within the 
cavity 6 in the coil 4. In this state, by supplying direct 
current to the electric current paths 16 and 1 7, and to 
the liquid volumes 31 and 32, an electric current i 
passes through the paths 16 and 17 from the proxi- 
mal end to the distal end thereof. This current i passes 
through the magnetic field H, and thus Lorentz forces 
F directed in the circumferential direction of the plates 
8 and 9, are generated on the paths 16 and 17. At the 
same time, the current i passes through the volumes 
31 and 32 from the distal portion to the proximal por- 
tion thereof. The current i also passes through the 
magnetic field H, and thus Lorentz forces F' directed 
in the circumferential direction of the plates 8 and 9, 
are generated. The directions of the Lorentz forces 
F' are, however, opposite to those of the forces F. 

The forces F cause the plates 8 and 9 rotate about 
the axis K-K. On the other hand, the forces F cause 
liquid in the volumes 31 and 32 rotate, about the axis 
K-K, in a direction opposite to that of the plates 8 and 
9. 

In this embodiment, the liquid in the volumes 31 
and 32 is rotated about the axis K-K, by the Lorentz 
forces F\ relative to the plates 8 and 9. Therefore, the 
shaft 7 is rotated about the axis K-K, by the plates 8 
and 9, due to the Lorentz forces F acting thereon. 

According to this embodiment, the liquid volumes 
31 and 32, which constitute the second electric cur- 
rent path, are supported by the rotor. Therefore, a pre- 
cise location of the volumes 31 and 32 in the cavity 6 
is not required, and thus the assembly of the motor 1 
is made simple and a good electrical connection be- 
tween the first and second paths is ensured. Further, 
the f fictional loss between the plates 8 and 9 and the 
liquid in the volumes 31 and 32 is relatively small, and 
thus the output of the motor 1 is increased. Further- 
more, the plates 8 and 9 rotate integrally with the cas- 
ing 30, that is, the plates 8 and 9 do not move relative 
to the casing 30 while rotating, and thus the structure 
of the seal members 33, between the plates and the 
casing 30, is simple. 

In the embodiments described above, the brush 
22 is connected to the positive terminal of the power 
supply 22a, and the brush 23 is connected to the neg- 
ative terminal of the power supply 22a. Alternatively, 
the brush 22 may be connected to the negative ter- 



minal, and the brush 23 may be connected to the pos- 
itive terminal. In this case, the paths 16 and 17 con- 
stitute the second path, through which the electric 
current passes from the distal portion to the proximal 

5 portion of the rotor, and the rotating bodies 1 0 and 1 3 
and/or the liquid volume 31 and 32 constitute the first 
path, through which the electric current passes from 
the proximal portion to the distal portion of the rotor. 
According to the present invention, it is possible 

10 to easily assemble a homopolar dynamoelectric ma- 
chine, and to make the structure of the dynamoelec- 
tric machine simpler, while ensuring a good electrical 
connection between the first and second paths. 
While the invention has been described by refer- 

15 ence to specific embodiments chosen for purposes of 
illustration, it should be apparent that numerous mod- 
ifications could be made thereto by those skilled in 
the art without departing from the basic concept and 
scope of the invention. 

20 

Claims 

1. A homopolar dynamoelectric machine compris- 
25 ing: 

a solenoid coil for excitation, having 
a cylindrical cavity formed around an axis thereof; 

a rotor, provided in the cavity, rotat- 
able about the axis of the coil, having a proximal 
30 portion and a distal portion; 

a rotating body, rotatably supported 
by the rotor about an axis of the rotor, the rotat- 
able body extending from the proximal portion to 
the distal portion of the rotor; 
35 a first electric current path extend- 

ing from the proximal portion to the distal portion 
of the rotor, through which an electric current 
passes from the proximal portion to the distal 
portion of the rotor; and 
40 a second electric current path ex- 

tending from the distal portion to the proximal 
portion of the rotor, through which an electric cur- 
rent passes from the distal portion to the proximal 
portion of the rotor, the second path being elec- 
ts trically connected in series with the first path, and 
the first and second paths being adapted to be 
electrically connected to a power supply in order 
to supply a direct current to these paths; 

wherein the rotor comprises one of the first 
so and second paths, and the rotating body compris- 

es the other of the first and second paths. 

2. A homopolar dynamoelectric machine according 
to claim 1 , wherein the rotor comprises a rotating 

55 shaft positioned on the axis of the coil rotatably 

about the axis; and a generally circular plate in- 
tegrally provided on the shaft. 
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3. A homopolar dynamoelectric machine according 
to claim 1 , wherein the rotor further comprises 
two annular supports integrally fixed to the rotor 
for supporting the rotating body, one of the sup- 
ports being positioned at the proximal portion of 
the rotor, and the other being at the distal portion 
of the rotor, and wherein the rotating body is posi- 
tioned between the supports. 

4. A homopolar dynamoelectric machine according 
to claim 3, wherein the rotating body comprises 
at least one rotating member, in the form of a 
plate, extending from the proximal support to the 
distal support. 

5. A homopolar dynamoelectric machine according 
to claim 3, wherein the rotating body comprises 
a first group of rotating members arranged along 
the proximal support; a second group of rotating 
members arranged along the distal support; and 
a ring arranged between the first and second 
groups of the members, for supporting the rotat- 
ing members, the ring being rotatable, relative to 
the rotating members, about the axis of the rotor. 

6. A homopolar dynamoelectric machine according 
to claim 5, wherein the each of the rotating mem- 
bers is in the form of a ball. 

7. A homopolar dynamoelectric machine according 
to claim 3, wherein the rotating body is formed of 
an eiectroconductive material so that the rotating 
body itself forms one of the first and second 
paths, the supports are also formed of an electro- 
conductive material, and the end of the path 
which is in the rotor is electrically connected to 
the one of the supports, and wherein the rotating 
body contacts with the supports so as to obtain 
an electrical connection between the path in the 
rotor and the rotating body. 

8. A homopolar dynamoelectric machine according 
to claim 3, wherein the eiectroconductive materi- 
al is a copper-beryllium alloy. 

9. A homopolar dynamoelectric machine according 
to claim 1, wherein the rotating body comprises 
an eiectroconductive liquid volume formed in the 
rotor. 

10. A homopolar dynamoelectric machine according 
to claim 9, wherein the eiectroconductive liquid 
volume comprises a sealed space filled with an 
eiectroconductive liquid, the sealed space ex- 
tending from a proximal portion to a distal portion 
of the rotor. 

11. A homopolar dynamoelectric machine according 



to claim 10, wherein the eiectroconductive liquid 
is one of a liquid metal and an ionic liquid. 

12. A homopolar dynamoelectric machine according 
5 to claim 10, wherein the rotor comprises a cylin- 
drical casing accommodating the rotor, which is 
within the cylindrical cavity, therein, the sealed 
space being formed between the casing and the 
rotor. 

10 

13. A homopolar dynamoelectric machine according 
to claim 12, wherein the casing is integrally fixed 
on the rotor so that a relative rotation between the 
rotor and the casing is prevented. 

15 

14. A homopolar dynamoelectric machine according 
to claim 1 , wherein the rotor is formed of an insu- 
lating material, and wherein one of the first and 
second paths, which is provided in the rotor, is 

20 formed by a tape or a strip of an eiectroconduc- 
tive material, and is integrally attached to the ro- 
tor. 

15. A homopolar dynamoelectric machine according 
25 to claim 1 , wherein at least one of the first and 

second paths extends substantially perpendicu- 
lar to the axis of the coil. 

16. A homopolar dynamoelectric machine according 
30 to claim 1, wherein the first and second paths are 

electrically connected at the distal ends thereof. 

17. A homopolar dynamoelectric machine according 
to claim 1, wherein the dynamoelectric machine 

35 further comprises a pair of collecting brushes, 

one of the brushes being adapted to be electrical- 
ly connected to the positive terminal of the power 
supply, and the other being adapted to be elec- 
trically connected to the negative terminal of the 

40 supply; and a pair of slip rings, the slip rings being 

provided on the both ends of the rotor, and one 
of the slip rings being electrically connected to 
the end of the first path, and the other being elec- 
trically connected to the end of the second path, 

45 and wherein the brushes engage with the corre- 

sponding slip ring so as to obtain an electrical 
connection between the supply and the first and 
second paths. 

so 18. A homopolar dynamoelectric machine according 
to claim 17, wherein the brushes and the slip 
rings are positioned outside of the cavity. 

19. A homopolar dynamoelectric machine according 
55 to claim 1, wherein the dynamoelectric machine 

comprises at least one additional first path ex- 
tending from the proximal portion to the distal 
portion of the rotor; at least one additional second 
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path extending from the distal portion to the prox- 
imal portion of the rotor, and electrically connect- 
ed in series with the corresponding first path; and 
at least one additional rotating body rotatably 
supported by the rotor about the axis of the rotor, 5 
wherein the rotor comprises one of the additional 
first and additional second paths, and the addi- 
tional rotating body comprises the other of the ad- 
ditional first and additional second paths. 

10 

20. A homopoiar dynamoelectric machine according 
to claim 19, wherein the first and second paths 
and the additional first and second paths are 
electrically connected in series. 

15 
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